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REVIEWS
KIRKLAND, FORREST (paintings), & W. W. NEWCOMB, JR. (text) (1967). The Rock
Art of Texas Indians. University of Texas Press, Austin. 253p., 44 photographs, 161
reproductions of water color plates, 7 maps, 1 table, 1 figure, 1 appendix, index. ($12.50)

The Rock Art of Texas Indians is a handsome volume, in a 23x30cm (9x12 in. ) format, and lavishly sprinkled with over 259 plates and illustrations, some 31 in color. The
authors bring different skills to the endeavor. Between 1934 and his death in 1942, Forrest
Kirkland, a commercial illustrator and artist, devoted as much time as he and his wife
could spare to copying the cave art that abounds in many sections of Texas. His work was
motivated by the realization that these superb examples of prehistoric painting and engraving should be recorded before being completely destroyed by vandalism. Copies were
made in watercolor and reflect considerable skill in reproduction of color and detail. Field
journals and photographs supplement the record. W . W . Newcomb, an anthropologist at
the University of Texas, has combined this material along with his special knowledge of
the native people of this region to create a book, that I am sure, will long remain as the
quintessence in works on prehistoric American cave art.
Newcomb identifies several periods of rock art in Texas. The oldest and most distinctive sty le is displayed in large exogene caves along the canyons of the lower reaches of
the Pecos River. The subject matter of these elaborate polychrome paintings consists
mainly of shaman-like anthropomorphs and animals, with the former dominating the panels.
This art is attributed to the Archaic period which probably dates between 6000 B.C. and
A.D. 600. Atlatls and darts are clearly depicted in the hands of the figures, and deer are
shown pierced by darts. This art is seen as ". . . purely indigenous growth, originating, developing, maturing, and dying in the relatively small area, neither receiving stimuli from
foreign sources nor influencing to any great extent the pictOgraphic art of adjacent areas"
(p. 217). Sometimes superimposed over the early pai ntings are simple red monochrome
figures attributed to a period after A.D. 600. Their subject matter consists of humans with
bows and arrows associated with game animals. In far western Texas, Kirkland copied
paintings consisting mostly of "masks" attributed to Pueblo influence, probably dating
from A.D. 900 to 1500.
In attempting to explain the underlying basis for the early Pecos paintings, Newcomb
presents a convincing argument th at the art was linked to a shamanist ic society or cult
involved with th e taking of the vision-inducing mescal bean and possibly peyote. Evidence
is drawn fr om historic tribes practicing the use of these drugs, as well as archeological
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remains of the plants in the cave deposits. The explanation is certainly a refreshing one and
seems to interpret certain aspects of the paintings that are overlooked by attributing them
simply to sympathetic hunting magic as is so often favored for such art.
In his consideration of rock art in other regions (Chapter 3) Newcomb does not seem
to have been fully aware of the rich polychrome cave paintings of the Santa Barbara and
Tulare regions of California, and does not mention the apparent resemblance between these
paintings and those of the lower Pecos River. It is tempting to suggest some sort of connection between the two regions; to explain this by diffusion, direct or indirect, seems
unlikely, since the twO are separated spatially by thousands of kilometers and temporally
by thousands of years. However, if we accept hallucinogens as influencing the early Pecos
art then a possible relationship is suggested; for, as Kroeber (1929: 938) has pointed out,
it is not unlikely that elaborate cave paintings in California have about the same distribution and were probably connected to the Toloache Cult that used a hallucinatory brew
from Jimson weed (Datitl'a metelaides ). To explain abstract and colorful art as having
derived from experiences in states of unreality induced by drugs may be a false impression,
since such art is often the result of long developing stylistic conventions based on sound
observations and knowledge of reality. On the other hand, it cannot be denied that vision
quests were often obtained through drugging and were a major factor in the religions and
lives of native peoples in many regions and at various times in human history. Coupled
with the general consensus that native art, and prehistoric art as well, is inseparable from
religion and daily life, the hypothesis for a hallucinatory agent in the T exas art makes the
Newcomb and Kirkland volume an important and timely step in the understanding of a
complex and esoreric subject.
Reference:
KROEBER, A. 1. ( 1925). Handbook of the Indians of California. Bttreatt of American Ethnology,
B fJlletin 78.

Louis A. Payen
Cave Research Associates

C. (1968). Prehista·ry af
History. 253p.

ORR. PHIL

Sa/Uti

Ras,1 Island. Santa Barbara Museum of Natural

This book is a preliminary report on the 21 years of study and excavation on Santa
Rosa Island, begun in 1947. The driving purpose of this work has been to establish prehistoric man as being contemporaneous with the dwarf mammoth, Archidiskadan exilis,
that formerly inhabited this island off the central California coast. A strong case is made
for this association, and although the probability seems high, the actual evidence necessary
to convince most archeologists has not yet been found. Based on a fire-swept area, Mr. Orr
proposes dates as high as 37,000 years for ancient man, but the solidly confirmed Carbondated ages are more in the nature of 10,000 B.P. Indeed, some of the Island associations with
Gypsum Cave points imply ages for that artifact of less than 5000 B.P. whereas Harrington
originally had assigned an age of about double this figure.
Numerous cave excavations - primarily in sandstone caves - are discussed in varying degrees, and the second portion of the book lists and discusses the artifacts from these
sites. The evidence for cave collapse, possibly from earthquake, at Arlington Cave, is of
interest.
The extensive lists of shell artifacts (after Gifford) will be of interest to many
archeologists, although the number of shell artifacts may overwhelm some of those accustomed to working at more barren sites; for example, Cemetary A in Skull Gulch yielded
64,598 specimens. Altogether, despite the controversy wh ich is certain to be raised, this
is the most important book on Santa Rosa archeology to appear si nce 1929, when David
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Rogers published Prehistoric Man of the Santa Barbara Coast. Too many man-years of
excavation have been completed to be ignored.
R. deSaussure
Cave Research Associates

TRIMMEL, HUBERT (1968). Hohlenkllnde. Vieweg & Sohn, Braunschweig. 300p.·
This introductOry text on speleology, covering a great diversiry of subject material,
reflects the authorship of one who is probably the best known bibliographer in the cave
sciences. Dr. Trimmel has assembled information on all major aspects of speleology,
gleaned both from his experience as a naturalist and from years of compiling cave and
karst literature, as published in his annual bibliographies. He has divided speleology into
six branches: "geo-speleology" - including physical and chemical as well as geological
phenomena, biospeleology, anthropology, and the history, applications, and techniques of
the science. These comprise the principal chapters of the volume.
The organization of the work is remarkably methodical: the European system of
multiple decimals accompanying section headings has permitted the author to subdivide
his material to the mos t particular facet. Each tOpic, thus enumerated, is treated first in a
general way, then foll owed by specific documented examples from world caves, set in
finer print.
More than a third of the text concerns the first of Trimmel's branches - "geo-speleology," beginning with the definition of cave and th e varieties thereof. The processes
th at contribute to the m aking of a cave are then taken up successively, from those governing the form of the cave to those determining the contents of the void (solid, liquid, and
gaseous ), in a treatment similar to th at adopted by Kyrle ( 192 3) and duly acknowledged.
Speleothems, sed iments, ice, cave waters, and atmosphere are all treated, accompanied by
many exa mples and illustrations. Differing cave theories are summarized and fairly placed
in perspective. The rel ationship of caves to country rock is more briefly handled, as are
the antiquity of caves and effects of paleoclimates. The chapter concludes with a severely
contracted discussion of geophysical detecti on of caves, a subject deserving a chapter in its
own right. H owever, in confining his treatment predominantly to the underground aspects
of karst, I think Trimmel used good jlldgeme nt. T o treat all aspects of surface karst in
meas ure eq ual to that of caves could easi ly have doubl ed the length of the book.
I leave to other readers any criticism of the sections on biospeleology and anthropology. A particularly interesting and val uable chapter is that on the histOry of cave
science, which includes a listing of the present-day major cave organizations and publicati ons. This is followed by a chapte r on the techniques of speleology, primarily of exploration
and mapp ing; and a chapter on the world distribution of caves. Both can be regarded as no
more th an sketches of their respective subj ects; however, they do serve as worthwh ile background to a person unfamili ar with the speleological literature. The book concludes with
a comprehensive bibliography of 697 references, dated through 1966. The list is considerably more cosmopolitan than mos t that I have seen.
In conclusion I recommend the book to all persons having a reading knowledge of
German aod an interest in spe leology; not only as a survey of all major aspects of the
sc ience, but also as a well planned guidebook to world speleological literature. The work
deserves an English translati on at an early date.
Reference
KYRLE, G. (1923). G rundriss der rheoreri schen Speiaoiogie. SpelaologiJChe MOllographiell 1, 353p.

Arthur L. Lange
Cave Research Associates
* A s this rev iew was going to pres s, I received in the mail another on the same book by Kur t Ehrenberg
(D ie I-I oble, J ah rga ng 19 (4): 112·118, 1968), w hich lists the contents and critica ll y reviews each chap ter
in de ta il (in German).
- A.L.L.
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OZARK UNDERGROUND LABORATORY*
Since 1967 a number of developmems have been completed at the Ozark Underground
Laboratory. The road to the Laboratory has been completed, and most of the cave trail has
been paved. Electricity is in use underground.
A weir to gage the flow of the underground stream has been completed recemly. Detailed mapping of the cave is underway, and biological studies are in progress.
Research workers desiring additional information are invited to comact the Laboratory
via Thomas Aley, Ozark Underground Laboratory, Business Office: Route 2, Ozark,
Missouri 65721, USA.

PROCEEDINGS
Secretary's note
Officers of Cave Research Associates for the year 1969 were elected at the annual
meeting of the Board of Trustees and staff. They are as follows:
Vice Presidem: N. H. Bostick
President: 1. A. Payen
Secretary: R . deSaussure
Treasurer: W. B. Martin
Errata
In Mr. Aley's paper "Hydrology of a karst watershed in the Missouri Ozarks" (Caves and
Karst 10 (6): 49-55), the units of predicted yield in Figure 2 and 3 were omitted. These
values are in cemimeters depth over the watershed.

FROM THE CURRENT LITERATlJRE
Edited by JAMES F. QUINLAN
BISCHOFF, ]. L., & FYFE, W. S. ( 1968). Catalysis , inhibition, and the calcite-aragonite problem.
1. The aragonite-calcite transformation. American j ottrnal of Science 266 (2): 65-79.
The effectiveness of several catalytic and inhibiting age nts on the conversion of artificial aragonite
to calcite was investigated at !08 ° C in success ive run s employing various concentrations of reagents .
CO, and CaCI, accelerated the transfo rm ation, and Mg+" 50.--, and KOH inhibited it. The reaction
proceeds at a continually increas ing rate, indicating steady nucleation and growth. Calcite is thought
to have nucleated in the runs only on aragonite su rfaces, whereas it subsequently grew by way of point
or line defects and not along steps or spiral dislocations.
-GWM
BISHOP, E. W. (1967) . Florida Lakes: Part I, A s/ftdy of the high water lines of some Florida lakes;
Part II, A tentative classification of lake shorelines. Florida Board of Conservation, Division of
Warer Resources, Tallahassee, 62 p. (Available for S1.00 from the Division at 107 W. Gaines
Sr., Tallahassee, FL 32304).
Most of the lakes are types of sinkholes. The paper includes many basic data such as stage-duration
curves showing the fluctuation profiles, and stratigraphy and vegetation of the lake shores. Bishnp
erroneously implies thar all sinkhole lakes develop ini tially as a result of collapse into a void , and
seems unaware that although such collapse is common, development may also take place by subsidence concomitant with solution beneath a mantle nf rock , sediments, or soi l.
-JFQ
CAUMARTIN, VICTOR (1967). Principes de repartition des associations d'organismes microscopiques en cavernes. Applications a la prospection de quelques grottes bourguignonnes. Blliletin
Scienti/iqt,e de Bourgogne 24: 39-56.
A detailed study of the metabolism of cave microflora and their distribution as related to seasons ,
-JFQ
microclimate, and areas within caves.
*A description of the Laboratory was published in Caves alld Karst 9 (6): p. 52, November/December 1967.
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CLAYTON, KEITH M. (1966). The origin of the landforms of the Malham area. Field Studies 2
(3) : 359-384.
An illustrated description and thoughtful interpretation of pre-glacial, glacial, and post-glacial
karst landforms and related erosion processes in one of the classic British karst areas.
-lFQ

ENl ALBERT, HENRI (1967). Les montagnes calcaires du Mexique et du Guatemala. Annales de
Geographie 76 (413): 29-59. ( Available for S1.22 from Libraire Armand Colin, 103 boulevard
Saint-Michel, 75-Paris ye. )
A description of high mountain tropical karsts that are interpreted to have been initially developed
during the late Tertiary and early Pleistocene and strongly modified by frost-riving during glacial
periods.
-lFQ
GERSTENHAUER, ARMIN (1966). Beitrage zur Geomorphologie des mittleren und niirdlichen
Chiapas (Mexico) unter besonderer Beriichsichtigung des karstformenschatzes. Frank/ttrter Geographische H e/te 41 : 1l0p.
An illustrated description and interpretation of one of the many Mexican karst areas.
-lFQ
ILYUKHIN, YLADIMIR Y. & DUBLYANSKII, YIKTOR N . (1968). Putesheswiya pod zemlei
(Journeys into the Underground) . Izd-vo. Fizkurtura i Sport, Moscow. 144p.
A well-illustrated, comprehensive handbook of spelunking and speleology. Written for the layman
or non-specialist.
-lFQ
ITURRALDE· YIN CENT, MANUEL A. (1 967). Preliminary report on distribution of karst landscapes in Cuba and their relation to geology. Pro/eSJional Geographer 19 (4): 208-209.
A map shows the distribution of the following karst rypes: karst plains, swamp karst, shoreline
karst, conical-hill karst (mogotes), and karst uplands.
- lFQ
KENNEDY, J. M. ( 1968). A microwave radiometric study of buried karst tOpography. Geological
Society of A merica Bull. 79 (6): 735-742.
A survey of microwave emission in the 13.4 and 37 GHz bands was made over buried karst terrain
in El Dorado County, California, where drill holes and other geophysical techniques had revealed the
presence o f voids . The survey found thar exposed water, buried depressions and voids all yielded
radiometric ··cold' · anomalies, suggesting that the method may be applied to rapid surveying of buried
-ALL
karst. Regrettably some of the plates are very confusing and poorly reproduced.
KOHOUT, F. A. ( 1967). Ground water flow and the geothermal regime of the Floridan Plateau.
Gttl/ Coast ASJociation 0/ Geological Societies, T,anJactiom 17: 339-354.
Kohout presents additional evidence for a significant original hypothesis for the deep circulation
of ground water in Americas largest karst aquifer that he first proposed in the Transactions 0/ the
N ew York Academy 0/ Sciences in 1965 ( Ser. II, 28 (2) : 249-271). Temperature surveys in holes
drilled for oil show that ground water beneath part of the Floridan Plateau is increasingly colder at
depth. Horizontal and vertical temperature distributions at depths of as much as 1100m below sea
level are interpreted to show that cold, dense sea water flows through cavernous dolomite, where it
becomes prog ress ively heated by upwa rd geothermal heat flow. The consequent reduction in density
produces an upward convective circulation which moves sea water into contact with surface-derived
fresh water recharges and further reduces its density. The diluted sea water then flows eastward and is
discharged either by upward leakage into shallow aquifers (and then back to the sea) or through
submarine springs.
-lFQ
NEUMANN, ROBERT ( 1967). La gravimetrie de haute precision application aux recherches de
cav ites. Geophysical Prospectitlg 15 ( I ) : 116-134.
The sig nifica nce of g ravimetric anoma lies of the order of magnitude of the survey are discussed . In
the case of ca vities , it is necessary to define the dimensions and depths of the volumes being detected.
The anomali es due to spheres, half-cylinders, solution cavities in gypsum and buried quarries are
illumated.
-ALL
NEW ORLEANS GEOLOGICAL SOCIETY (1967). Field trip to Penitlmla 0/ Yucatatl (Mexico),
Guidebook, 2d ed ., 162p. ( Available for $6.50 from the Society at P.O . Box 52172, New Orleans,
LA 70 150. )
Four of the nine papers in the 1st edition of 1962 have been reprinted without charge, and there
are four new papers. One of the new papers is a discussion by William Back and Bruce Hanshaw of:
1 ) the many cultural relations between ancient Mayan civilization and water, 2) ancient and modern
- lFQ
Mayan water systems, and 3) geochemistry of ground water in the Yucatan karst.
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NICOD, JEAN (1967). Recherche morphologiques en Basse-Provence calcaire, ·Mediterran§e, Etudes
et Travaux 5: 590p. (Available for $22.50 from the publisher, Editions Ophrys, Gap-OS (HautesAlpes), France.)
This well-illustrated thesis is an impressive and monumental contribution to our knowledge of
the development of various landforms in karst regions of southern France, but Nicod's descriptions
and analysis are more widely applicable. The emphasis throughout is on geology as a key to an understanding of the geomorphology, but Nicod has included many basic data on the chemistry of karst waters
and spring flow and their interpretation. This book is a fundamental reference that belongs in the
library of all students of karst.
- JFQ
POWELL, RICHARD 1. & WILLIAM D . THORNBURY (1967) . Karst geomorphology of southcentral Indiana, in GEOLOGICAL SOCIETY OF AMERICA, NORTH CENTRAL SECTION,
Geologic Tales along Hoosier Trails (Field trip guidebook for the First Annual Meeting) . Indiana
University, Depa=ent of Geology and the Indiana Geological Sutvey, Bloomington. p. 9-38.
(Available for $1.65 from the Survey at 611 North Walnut Grove, Bloomington, IN)
Most of the classic Indiana karst is interpreted in terms of peneplains and strath terraces. No
consideration is given to the interpretation of the area as a series of stripped structural sutfaces like
those on similar rocks to the south in the the Central Kentucky Karst. Well illustrated by reproductions of topographic maps. The other three field trips in this 133-page guidebook concern Silurian
and Devonian stratigraphy, Pleistocene stratigraphy, and nonmetallic mineral resources.
- JFQ
REUTER, FRITZ (1966). Tagung "I ngenieurgeologie und Auslaugung" vom 21. bis 23. Oktober
1964 in Halle (Saale) . Deutschen Gesellschajt jiir Geologische W iwmschajten, Berichte, Serie A,
Geologie und Paliiontologie 11 (3): 283-284.
This is the introduction .to a series of six of the papers presented at an East German conference on
engineering geology and leaching of evaporite rocks, and published on pages 28 5 to 339 of the same
issue. The well-illustrated papers discuss mapping of leached terrain, regional studies, and the subrosional lowering of a terrain by the leaching of salt in the subsurface-as monitored by transit surveys
every few months from 1950 to 1963 and shown by a series of maps depicting the subsidence rates in
millimeters per month, as well as the mathematical analysis of subsidence measurements. On pages
413-415 of the same issue is a tribute to the late Hans Weber, a geologist whose important contributions to the understanding of salt leaching began in 1923 [There is a tendency in the German literature to restrict the term Verkarstung ( karstification) to the solution of carbonate rocks and the term
Auslauglmg (leaching) to the solution of evaporite rocks. - Ed.l
-JFQ
SENCU, YASILE (1967). Morphologie und Entstehung des Steinsalzkarstes bei Sl~nic-Prahova.
Revue de Roumaine de Geologie, Geophysique et Geographie, Strie de Geogeographie, 11 (1):
49-65.
An exceptionally well-illustrated description of landforms in a Roumanian salt-karst, and an interpretation of their development. Two basic types of salt karst are recognized, "natural," and
"anthropogenic. " The latter type comprises the landforms and subsurfaces hydrologic features that
develop in response to the activities of man (chiefly excavations that are subsequently abandoned.)
-JFQ
SOCIETE GEOLOGIQUE DE FRANCE. (1967). Colloque sur les argiles a silex du bassin de
paris. Societe Geologiqlte de France, Memoire hors serie 4: 87p. (Available for $7.00 from the
Societe at 77 rue Claude-Bernard, Paris ye.)
An important collection of 14 papers on various aspects of the complex and controversial origin
and geology of the clay-with-flints (argiles a silex) overlying chalk in the Paris Basin. Most of these
deposits are residual soils and paleosols.
- JFQ
STUPISHIN, A. Y. (1967). Ravninnyii karsti zakonomernosti ego razvtt.ya na pr;,mere Sred1lego
Povolzh'ya (Plains karst and fundamental rules for its development, with examples from Middle
Povolzhya). Izdalel'srvo Kazanskogo Universiteta, Kazan. 291p.
A well-illustrated monographic description and interpretation of various karst types in the basin
of the middle reaches of the Volga River. Included is a complex classification of karst into two major
types-plai ns karst and mountain karst--each of which may be subclassified according to 16 major
aspects such as climate, rock-type, domlOant landform, etc. An Important book.
- JFQ
UCKO, PETER]. & ANDREE ROSENFELD (1967). Paleolitbic cave art. World University Library,
Weidenfeld and Nicolson, London. 356p. (Available for $2.00 [paper bound] and $3.50
[hardbound] from the publisher at 5 Winsley St., London W1.)
A systematic investigation of the facts behind the various interpretations of Pa.l e~lithic art in
French and Spanish caves. Included are descflptlOns of the contents and context of palntlOgs, engravings, and low-relief sculptures, discussion of how and why they were made, a historical perspective,
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and a critical review of the literature. The book is written at the university level , but ir is of interest
to the general reader. Well-illustrated by 106 photographs (many in color) and sketches.
-JFQ
vo n SEGGERN , D. and W. M. ADAMS (1967). Electromagnetic mapping of Hawaiian lava tubes.
Hawaii UlIitJ ., \YI at er R eso ltues Research Center, Technical R eport 8, 27p.
An unde rg ro und transmitter and loop antenna were operated in Kaumana Lave Tube, so that
corres po nding surface points co uld be located by means of another transceiver, using a nulling procedure. The techniqu e prov ided a check aga in st a compass and tape survey, in addi tion to measurements of roof thickness .
-ALL
WI LLiAMS, PAUL W. ( 1966). Limestone pavements: with special reference to western Ireland.
Imtitute 0/ British Geographers, Transactio"s 40: 15 3-172.
A critical summary of origins, featu res, and nomenclature, and an interpretation of the renowned
limestone pavements of the Burren. Three stages are recognized in the development of the pavements: 1 ) glacial scour ing of bedding planes, 2) development of g rikes either subaerially or beneath
a mantle of pear, and 3) destruction by continued solution and covering by soil and grass. - JFQ
WILLIAMS, PAUL W. ( 1968). An evaluation of the rate and distribution of limestone solution and
deposition in the River Fergus basin, western Ireland. Australian National U"itJersity, Departmellt 0/ Geography, Publicat jot> G /5: 1-40.
Surface and subsurface water samples show removal of limestone in the Burren to be most intense
in the winter when discharge is the highest. Gross annual solution per square kilometer is approximately 57m" 51m' of which is removed from the catchment. This is equ ivalent to a lowering of the
land su rface by Imm every 18 years . The degree of saturation of well and cave waters suggests that
80 % of the corrosion is achieved in the uppermost 8m of limestone.
-GWM
ZVEREV, V. P. ( 1967 ). Gidrogeokh;1I1;cheskie issledovaniya sistemy gipsy-podze1/mye tJody (Hydrogeochemi ca l study of the system gyps um-underground water) . Izd-vo Nauka, Moscow. lOOp.
( Available fo r $ 1.50 from Victor Kamkin Bookstore, Inc., 1410 Columbia Ave. N. W., Washington, DC 20009. Minimum mail order is S2.00.)
A theoretical interpretation of water analyses and the dynamics of systems equilibria. Part of
this monog raph is summarized in a short paper by the au rhor on pages 118-120 of the English translation of the geological part of D oklady Akadem;; Nauk SSSR, 1965, vol. 164.
-JFQ
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